Lead exposure suppressed ALAD transcription by increasing methylation level of the promoter CpG islands.
DNA methylation provides a plausible link between the environment and alterations in gene expression that may lead to disease phenotypes. Lead exposure can change DNA methylation status. Here, we hypothesized that the methylation of the ALAD gene promoter may play an important role in lead toxicity. To determine whether the methylation level of the ALAD promoter is associated with the risk of lead poisoning, we conducted a case-control study of 103 workers from a battery plant and 103 healthy volunteers with matching age and gender distribution. We employed real-time PCR and methylation-specific PCR (MSP) in cell models to determine the relationship between ALAD methylation level and transcription level. We found lead exposure to increase the ALAD gene methylation level and down-regulate ALAD transcription. The difference in methylation frequencies between exposures and controls was statistically significant (p=0.002), and individuals with methylated ALAD gene showed an increased risk of lead poisoning (adjusted OR=3.57, 95% CI, 1.55-8.18). This study suggests that the lead-exposure-induced increases in ALAD methylation may be involved in the mechanism of lead toxicity.